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ABSTRACT
Microfluidic channels are fabricated in thick polycarbonate (PC) substrates by hot
embossing using soft poly(dimethylsiloxane) (PDMS) stamps. The embossing force is
in the range of 2.5--3 kN for a 4-inch diameter substrate, and the embossed microchannel
is 70 Jim deep. We investigate the influence of soft stamp precursor and curing agent
mix ratio, and post thermal treatment on embossing conditions. Experimental results
show that a soft stamp fabricated with 5:1 mix ratio and post-annealed at 150'0
results in better embossing properties than conventional un-annealed stamps.

INTRODUCTION
In recent years, many polymer-based microfabrication techniques have been explored for

application in bio-MEMS and microfluidics. Current major polymer microfabrication techniques
include hot embossing,[!) injection molding [2) and soft lithography.[3] Among them, hot
embossing is the most attractive as it offers high replication accuracy for micron-scale
features. 1l1e basic principle of hot embossing is heating a polymer substrate above its glass
tt·ansition temperature (Tg), pressing it with a mold or master stamp and gradually cooling it
well below the glass transition temperature where patterns from the mold are completely
transferred to tlie p~lymer substrate. The mold pattern is then permanently transferred to the
substrate upon cooling. The hot embossing process exploits differenceS in thermomechanical
prope1ties between the stamp and the substrate. Typically, stamps can be either hard or soft.
For hard stamps, which are made of silicon or nickel, fragility, thermal mismatch and cost are
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